Introduction
There are a number theories accounting for the shapes of forward curves in the literature. 1 The oldest of these include the theory of rational expectations and the theory of normal backwardation -the hedging pressure hypothesis being a more flexible development of the latter theory. Although both theories are usually applied to raw materials markets, they both bring interesting consequences for financial markets and especially for index futures contracts. In the author's opinion, they can imply the existence of a risk premium, which is variable in time in the futures market. A risk premium is understood as an excess return over risk-free instruments, which are not accounted for by a traditional source of systematic risk, i.e. a change in prices in the spot market (Sherer & He, 2008 ).
This article consists of four parts. In the first part, basic theories of forward curves will be described. The sec- 
Theories of Forward Curves
The prices of base assets with future delivery can be higher or lower than the current prices. If the future price is higher than the spot price, this situation is called contango and the forward curve is rising. On the other hand, if future prices are below the spot price, this means that the forward curve is falling. Such a situation is called backwardation.
Sources of Return in the Index Futures Markets

There are a number of theories accounting for shapes of forward curves in the literature devoted to the subject matter. Although both theories are usually applied to raw materials markets in the classical version, some of them -under specific conditions -seem to be appropriate for stock and index futures contracts. In the author's opinion, this applies, among other things, to the theory of rational expectations, the theory of normal backwardation and the theory of hedging pressure. They will be discussed further in the text.
Theories accounting for the shape of the forward shape differ fundamentally as regards the justification of the function of the risk premium in markets. Three broad categories of theories can be distinguished. The first group included theories, according to which no systematic risk premium exists for holders of long or short positions in the futures market. The second group is the opposite of the first one, justifying a positive risk premium for holders of long or short positions. The third groups allows for conditional function of such premiums at defined time periods or market segments.
Theories of storage
Theories of storage focus mostly on the motivations of market participants, who use raw materials in the manufacturing process, and raw materials futures markets are for them a place to purchase raw materials or to secure their deliveries. This distinguishes them from numerous subsequent theories, which concentrated on speculators and partially explains why they were neglected in the literature concerning investments in raw materials markets. Kaldor (1939) is considered to be the father of the theory of storage. He noticed that the possession of raw materials stocking is connected with two consequences: the costs of financing and storing such raw materials, as well as benefits resulting from the possibility of using the stock in the case of such a business need. The first of the afore-mentioned components was later called the cost of carry, while the other was dubbed as convenience yield. Kaldor (1939) presented the following equation in his work:
future -spot = storage costs + interest costs -convenience benefit
The equation above, which is considered together with the continuous capitalisation, was then included in popular handbooks, e.g. Hull (1994) and Geman (2005) . The theory of storage costs was later interpreted on numerous occasions (Working, 1948 (Working, , 1949 Brennan, 1958; Telser, 1958 Telser, , 1960 Helmuth, 1981; Brennan, 1991; Erb & Harvey, 2006; Till, 2008) , and it also became an integral component of many subsequent theories.
Theory of rational expectations
The theory of rational expectations assumes that the futures price is equal to the current expectations of the future spot price when the contract is executed.
This theory is based on the arbitration mechanism operating in the market. Investors, who notice that the futures price is different from the expectations of the future spot price, can perform a spread transaction consists in a simultaneous purchase and sale of the base and derived instrument, thus making a profit. As a result, expectation of the low spot price in the future will be reflected by the current low futures price, while expectations concerning the high spot price in the future will be reflected in the high futures price (Black, 1976; Gorton & Rouwenhorst, 2005 knowing their own production costs in advance, they can ensure appropriate profitability in this way. On the other hand, consumers prefer to make purchases in the spot market as this offers greater flexibility to them.
Theory of normal backwardation
This situation results in a regular over-supply at a distant section of the forward curve, which is balanced by speculators taking long positions with a discount in relation to the spot price. Also consumers attracted by an advantageous discount may also decide to take long positions. According to the natural backwardation theory, a falling profitability curve is a typical situation in the market.
In accordance with Keynes's theory, the current futures price is lower than the expected spot price in the future. In such a situation, the performance of a futures contract should gradually rise, to finally become equal to the spot price on the execution day. This results in a positive return for long position holders.
According to the normal backwardation theory, an additional risk premium for long position holders should be perceived as the cost of insurance against the fall of raw material prices paid by manufacturers to speculators and consumers in the market.
Normal backwardation should also affect differences in yields between various futures contracts. 
The hedging pressure hypothesis
The hedging pressure hypothesis is a significant supplement to the normal backwardation theory. Cootner 
Other theories
Theories of Forwards Curves and Index Futures Contracts
The majority of forward curves contain the risk premium element for holders of defined positions. Theories of raw materials forward curves are characterised by a range of analogies to futures contracts based on the stock exchange market. This statement, of course, does not apply to theories arising from the specificity of raw materials, such as theories of costs of storage. Nevertheless, several interesting implications are worth noting, as they might imply that a certain form of risk premium can also be present in the stock futures contracts under certain conditions. 
where: b t is understood as the base level on day t, s t means the performance of the base instrument on day t (appropriately WIG20 or mWIG40) and f t denotes the performance of a futures contract based on the base instrument on day t.
If more than one series of futures contracts were available, the instrument with the closest settlement date was always used.
The base instrument yield was also calculated by means of a logarithmic approach according to formula (2):
where: T > t.
The linear correlation was calculated using the standard Pearson's index, while it was not limited to the single yield, but the correlations with a range of other yields corresponding to various time periods were also analysed: starting from the yield at the next session to the yield over the next 250 days. For calculations pertaining to yields over periods longer than one session, the problem of overlapping yields appeared and, therefore, the significance level t was calculated using a modified number of degrees of freedom according to formula (3): poni ej -6% -6% --5% -5% --4% -4% --3% -3% --2% -2% --1% -1% -0% 0% -1% 1% -2% ponad 2% 
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A superficial graphic analysis confirms the previous findings. The higher the increases expected by investors were, the greater depreciation followed -and the other way round -the higher the depreciation was expected, the greater the average increases occurred.
Such behaviour of the investors can hardly be considered rational. In fact, we do not deal so much with the rational expectations theory here, but with the irrational expectations theory.
Considering the statistical significance of the relationship presented above, it seems that the current base 
Hypothesis II: under limited short sale conditions, a risk premium for long position holders exists in the stock futures market
It was necessary to construct investment strategies to verify this hypothesis: a strategy based on investments in stock exchange-listed companies and a strategy based on futures contracts and, next, in the comparison of these results. The study was performed on the basis of WIG20 and mWIG40 contracts.
Both WIG20 and mWIG40 are price indices, which means that their value does not include dividends, which, after all, are the investor's profit. To correct this shortcoming, total return indices were constructed, which included dividend profits. 4 This issue is particularly important for large stock exchange companies, which statistically pay higher dividends. As a result, the total yield on the WIG20 index consists of two elements: the capital gain resulting from the change of stock prices and dividend gain.
The investment strategy in futures contracts was constructed so as to reflect the actual investment in the futures market in possibly the most accurate manner. As a result, the assumptions presented below were adopted:
1. The investor keeps a long position in a single futures contract for a given index. Out of all available contracts, the investor chooses the contract with the closest settlement date.
2. The security deposit amounts to 10% of the contract value and it is interest-free.
3. The remaining 90% of the capital was allocated to short-term national securities, the return on which was represented by the Blooomberg/Effas Polish Government Bond Index 1-2 Years.
The investor always rolls the contract on the fixing on the last day of the trading of a given instrument.
A position is rolled by settling the "old" contract at the appropriate settlement price and opening a position in a new contract according to the fixing rate of the same session.
Considering all of the afore-mentioned assumptions, the profit of an investor taking a long position in futures contracts consists of three elements: changes of the performance of futures contracts, securities yield and roll yield, i.e. the rate of return resulting from rolling the expiring series of contracts over to another one with another price.
The study did not take into account the influence of taxes and transaction costs. The average rate of return amounted to 9.22% for contracts and 4.44% for companies, which means a difference of 4.78 percentage points. The difference in the average annual rates of return is statistically significant at the 5% level. 5 The aforementioned calculations seem to confirm Hypothesis II concerning the existence of a positive risk premium for investors keeping long positions in futures contracts.
The afore-mentioned difference is not so significant for the mWIG40 portfolio. A study of mid-sized stock exchange-listed companies was performed in the same manner as WIG20, the only exception being the fact that a constant dividend yield at the level of 1.17% was adopted for analysis (according to Bloomberg). The difference in the annual yields achieved by both strategies amounted to 1.46 percentage points. This difference is positive again; however, due to the lower value than in the case of WIG20 and a shorter period covered by the study, it is statistically insignificant.
3.3. Hypothesis III: the risk premium for long position holders is higher for contracts, for which large companies constitute the base elements than for contracts, where small companies constitute the base instrument
The difference in the yields on futures contracts and base indexes, which was calculated for the verification of Hypothesis II, amounted to 4.78% for WIG20 and 1.46% for mWIG40. The statistical significance of this difference was verified by means of two methods: assuming normal distribution of logarithmic differences in yields between contracts and base indices and the bootstrap method, which did not require making assumptions concerning the distribution.
The significance was tested according to formula (4) using the first of the methods presented above: The t-value calculated using the method presented above amounted to 0.32, which means that although the difference in the yields was seemingly high (2.96% per year), it was still statistically insignificant.
The verification of the significance using the bookstrap method was conducted according to the following procedure:
1. Differences in daily logarithmic yields between the individual futures contracts and the individual stock indices were calculated. For WIG20, the number of differences calculated in this way was 3830 and it amounted to 1346 for mWIG40.
2. 3830 differences from the WIG20 sample and 1346 differences from the mWIG40 sample were drawn with repetitions.
3. The activity in point 2 was repeated 1000 times. Figure 7 and Table   4 , respectively.
The bookstrap method confirmed previous suppositions about the lack of significance, despite the seemingly significant difference. It can be supposed that the possible increase in the significance would require an examination of a longer period of time for yields, which, unfortunately, is not possible now.
Hypothesis IV: the base level in the stock futures market is positively correlated with future yields achieved by long position holders
Hypothesis IV was examined in an analogous way to the verification of Hypothesis I; the only difference being the use of yields on the investment strategy into futures contracts involving WIG20 and mWIG4 described in the part devoted to Hypothesis II instead of yields on the WIG20 and mWIG40 indexes. The remaining parameters, such as the data sample or the method, remained the same. A high level of correlation was possible for both WIG20 and mWIG40 indices. It was statistically significant for WIG20 at the 5% level for correlation on 1-session to 155-session correlations, while for mWIG40, the level was statistically significant for 1-session to 82-session correlations.
WIG20 mWIG40
Average difference in daily logarithmic yields 0.0122% 0.0044%
Standard deviation of differences and the yield 0.57% 0.84%
Numerical strength of the sample 3830 1346 The significance was tested according to formula (6) using the first of the methods presented above: Table 5 presents basic statistics concerning both periods.
The t-value calculated using the method presented above amounted to 0.82, which means that although the difference was noticeable, it was statistically insignificant.
The verification of the significance using the book- Figure 14 and Table   6 , respectively.
The bookstrap method did not make it possible to confirm the difference in premiums in both periods.
Conclusions
The study made it possible to a large extent to con- Source: own study investor, but also make it possible to evaluate the costs of portfolio security strategy in a more effective way. 
Notes
